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(57) Abstract 

A main controller (50) determines an 
exposure control desired value according to 
the transmittance of an optical system 
(28A, 28B, 32, PL) measured by means of 
a sensor (59) before the exposure or 
estimated by predetermined calculation and 
controls the exposure according to the 
determined exposure control desired value 
while a reticle pattern is being transferred 
onto a wafer (W) through the optical 
system. Since the exposure energy given to 
the image surface in a unit time over unit 
area changes with the transmittance of the 
optical system, the exposure control desired 
value is determined according to the 
transmittance of the optical system, and the 
exposure is controlled according to the 
determined control desired value. 
Therefore, high-precision exposure is 
achieved without being influenced by the 
variation of the transmittance. 



16 

L 



62 

16 . . 
18 .. 

50 . . 

51 . . 




LIGHT SOURCE 

BEAM SHAPING OPTICAL SYSTEM 

MAIN CONTROLLER 

MEMORY 



62 
A 



, . INPUT/ OUTPUT UNIT 

. . DIRECTION OF SCANNING 



m%.<Dmn\zj:<>jmj£.urcytm?k (2 8 a, 28b, 32, pd 

^j\,#temtT%cDT\ft^<Dm&mizjfo£Tmftmm'M 
^owLmzftfcmftmmwEMmizmzs^Tmytmzm'MT nit. m&mmwi 
<Dmwz^itz> z\£tz<. mmm.tzmyttt'gm-tz z\trfT%% 0 



A E 




DM 




KZ 




RU 




AL 




EE 




LC 




SD 




AM 




ES 




L I 


y tT^V-zx^-f > 


SE 




AT 


si-— * h y r 


F I 




LK 


*y • 


SG 




AU 




F R 


77^ 


LR 


S I 




AZ 




GA 




LS 




SK 




B A 




GB 




LT 


y h7=7 


S L 




B B 




GD 




LU 




SN 


^7v?7^ K 


B E 




GE 




L V 




sz 


B F 




GH 


x—r 


MA 




TD 




BG 




GM 




MC 


^•-7-3 


TG 




B J 




GN 




MD 




T J 




BR 




GW 




MG 




TZ 




BY 


GR 


*?y 


MK 


TM 




C A 




HR 


^n7f7 






TR 




CF 




HU 


w^y- 


ML 


■^y 


TT 




CG 




I D 




MN 




UA 




CH 




I E 




MR 


y 


UG 




C I 




I L 




MW 




US 




CM 




I N 




MX 




uz 




CN 




I S 




NE 




VN 




CR 


* y* 


I T 


f*yr 


NL 




YU 


jo.— ^— ^ t'T 


Cf 




J P 




NO 




ZA 


SfT^y^fO® 


C Y 




KE 




NZ 




zw 




CZ 




KG 




P L 


^— 9>K 






DE 




KP 




PT 








DK 


KR 




RO 


/l — 







WO 99/52130 



PCT/JP99/01802 



w m m 

izm%mm \z ct o xmm £ n 3 tv w x iz m -r § e 

^X^y/D •^C<DX-7=-^/\°(C5fe^^ADx.^:X-7"^y • 7> K • X+i' >7Tit: 

CCOfflCD^i^^S^tia-r^^^^^CD^t^li, Rayleigh <MT& 
<*q€>nTO£«fc5l^ R = kXA/N. A. OBffT**tV«, dCT\ R 
li»:l&ft¥3Ra>*Mfc*K A (4B3t3tOjft*. N. A. (i&lBtt¥&<DWIP8L 

»»3t¥3R<OllPtt**#<-r'6, t^t>Kt> , 5» «N. A. fb"vfl!)SWjj&«t«l*e> 
ntU5„ ifi^Tli, 2 4 8 n m©aj?]lS<£^M^ U 7° h >X+->7 U 
-+f (K r FI+y?l/-1f) ^ffl^iiLT. gtJg%¥K«>Bin&t«0. 



1 



WO 99/52130 



PCT/JP99/01802 



sMf^rticistsn/cjtii-^ m u trntftz) -emu 
\s-*±>y-£mmtt<DMJiit&&it>T&<o fit, R5t<oBRtt, Bfnsai^ 

<tC3T\ «ifi-Cli^b^ U:/h>x*;>vU-lf{c^<ft;/I<hLxT, 1 9 
3 n m^aj^^S^^^-fbT^zfVX+vTU-ifCA r FI+«>71/- tf) 

myt^w&nm it £ nn ia\ f/H^;i/-^o . i 8^m~o. i 3 ^mST 

3XP&^n<5> &;%$JlillCcfc& 6tt<f>o ^^^>5t^^li> K r FX 



2 



WO 99/52130 



PCT/JP99/01802 



txm&momtfKz < , k r fx+v-^u— ^(om^izit^nm^^Kts: 
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*mM<Dm2<Dsm&. ytm%k<Dmmmmw)(D&w$:%Litz>z.tt£<. mm 
mtzmftzmm-fz z\ £&xg&mftmw&m*irz> zl t iz$>z> 0 

*mmz. ^iwa^^tsi^ km o 6) frzomitit (ed xm 

W£ntz/*i?->%mm (W) llCiEltS^fl (2 8 A, 2 8B, 3 2, 

pl) zffixzmytmwTftfrnzmttm-efo-iT. mnttm%k<Dm®miz 

mytmmmmmmtu. mm±oui>^ ^(Dm&mizmcxm&z 
ftziMiw mmw) ±\z^x?>tiz>'<%3mmMmytm<Dz\t-citte<, mm 
mmnm?tn&imizJ*x%tcft\zmffl<Dttmtte%mftm<Dmmmi zmm 
v^BM%nmiz^\xitz\oj:vt^mMxm^mumsmmtj:^mm^m^^ 0 
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is 2 ifi-m. t(Dm^nrcmytmmmmmimzmzii\xmtftm^:U 
mute&b/w->t)mm%k&ifrLxmm±\z&^£tiz> 0 
(ommmizmcxm^mmmfc^miiLmmizmmiz^-x^ti^m^t^ji^it 
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mu I, e> , irt&fr <£> omititxm m £ tire * - ytfit^zkz ^ u 
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£tsi%<Dizi}\iz-. nmAzmfeznfzmmmizm^^xmftmm'MMmmtjmfe 
s*u ^ommzntcmytmwmgmmzm^^xmytmmmznzfzti), 
i&^mzmmmomm. umiwm&) ^izpmo mm*) miz^uxmrn 
mumtft^vzLt^x^^o 

^ic^iiiit myc&mzfocx"t<Dmm<Dm?timtez>o znzmm 
ut. ^vmzmzmtttJi&xiz, mum^.mmiz. mytmmzfocxmizts 
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nommmoMj£mmt)mmt!ftz>z\£frz>. mmmzimm\zmm?-z>&mft 
fo&mmm<Dmmtf±gimmxi*mmmmj£mm&&< u ^.nom^iz 

ci^< 4 vfrbmmmrmftmm'Mzn%i-fz>z\£tfxzz> 0 
^momnmwi*. M«<Dmmz&?xmtcmmmmtmwi&m\z. mm* 

m& e> oiiftft <£>p.sa* jm £ (7) m iz ii, R»f sh&o & &z\t t>m bmutc 0 



5 



WO 99/52130 



PCT/JP99/01802 



28B, 3 2, PL) izmTZRftft (EL) <0J!B#t«fll(CJ55DT\ 8515^ 
<DB*Mfc<b*3«H»#2«ES*L CO*S*tlfcajB*©l$IB«fl:^a!IHttrc 

a^fliics^tNT^a^jsp^nscDT, mttt+izmmizmmmmm&'n? 
z\tfsi<. mmm<Dmr$mt^mmmzm^i\T^m2nfrmmmizfocitiE 

mm)t)m¥mztttzmytyt(Dmmmmizi&ftt&z\tt)m^frfr^fo% 0 
lot, ^^ic^^i^iBi^b^aiiJMKtt, 3t^mic»f*ii3t3t©Ba»ra 




(i ) 



6 



WO 99/52130 



PCT/JP99/01802 



**mmiztei\T. res>5t^j tit. ^mm^m^mz^t>n^^iym^ 
mmfr*>'&* izmg&zftzmgk ostein) #£D£#e>T&3o smc 

uT^*ta^^*4&^>c ct izj: y , jEmtemytm^mm®.Z}*im.xgz>o 
^mMizm^mytyjmxu.mni^^omm^n^mmmmmmxmmu. 
mzm&m<Dmmmfci>mMm<D>*ifeizvg LTcne>$tit§ c: ttn <k y a 

u^t^izits mmmm&m< Lxmmmmmmk^mMnz&vmfr^mm 



7 



WO 99/52130 



PCT/JP99/01802 



*mWlt. m2<DM*frt>TZ>£. %M (1 6) ^£><£>SS5Bt (EL) XM 
WZftrc/^->&ytm?k (2 8 A, 2 8B, 3 2, PL) ^fflOTlffi (W) 

c meatus", nftsts^iggiz^u, ^m^^^ic^DTM^aiiJtii 
mmmfimfczn. mftmfflfflmxiz/*?->oytm&&ifrLrcm%imm±^ 

mmizmcxmytmumEmm^mML. ^<Dm&2tifzmytm%mmmmiz 
m-J^xmtttmzmm-fniz. mmm&m<Dmwz%ivzz.£t3L<. mmrno 
mm mmmm) ^[zmmco mxnm imzmmuxmazft^z.ttfxz, 
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zwrn-sizte^x. mmmmmm^mm (4 6, 59, 50) 11 rnmnm 
mmmxwi^mmmm^no *>ox$>^x*>Bk^ 0 frfr&msiziz. mmm 
mmmwiz^v, pmommmmxmmmm^tjm^^ti^. tux. &<Dm 
mmmj£.$.x<Dmiz. m?tmwL%.mw\z£ y ^(Dmizm^nrcmmmizmc 

tcmytmmmmmimzm^^xmytmfim'mznz. ^^x, ±n<Dmm£m 
mwY mmm^m ttezo izmx. mm izmiz. £ nrzm&m izm^^xmytm 
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m 1 <Dmmmm» 

jut, ^mmom i wnflgrafig^gi 1 ~m 3 ic*-^^TSiwr*. 

1^11 0(i, B3tffl3t»ICA r Fl+y7l/-tf'7t3i 1 9 3 n 

-vRST, &i27fc^PL, MXYXf-y1 4«^e > dcSB3tM*ft 
#iRIA£ttfc?-*>/t 1 1 #»BSftfc^ V->JU-A£IZ%\(D£ U->Jg(D 
fg^lt- t'X^U-AIClfig^tlTfcy , ftWtl 1 lc^FEl7F<E>lf-A V-/? 1 

"tf^ (M52 4 8 nm), (,\f* F 2 X* «>T U — tfjftm (^fittft 1 
5 7 nm) ^<Dft!l(D/\VU;*ft^£fflUT *>&Uo 

02ICI3:, ft;TSl 6<s>fW#*, ^iJill^g5 0 <!:<i:t)[c^$nTtN^ 0 ftagi 
1 6(i, U— tF±t*Sft1 6 a, t-A7^'J7^1 6 b, I^P^Z^ 1 6 
c, X*JI^I3> hP-7 1 6dS^BE«;I§1 6ef^tt5, 

If ttiSSi 1 6 a^e>/^UXfl*J(C«[ai$n^:U— tffcf-AL Bli, jgiM 
#ffl<ffi#fcK*f^**rr£fcf-A;*:7U 1 6blcA&fL, t'-A^yj 
y*1 6 b&mmisfc\s— *f t-AL B ^BPlcmtB^nSo t-A7 
yjy^l 6 bTJ5*t$nrcU— tft'-AL BjtfftMJMH^yriteX*^ 

4r^E-^1 6clzA*tL, X^U^-^1 6 c^e>^7fem^mm^^FEi^ 
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(Dt°-^/^-;UHlHl5S^:^UTaj^iESi:LTX^;U4 : 'zi>hn-^1 6 d lc 

mi$<D§£%:m ICIJ, I^a>hP-7l 6dli, 3L*)\,¥=E—& 1 6c 
CDiU^I E S#\ ±$J$P^g 5 0 «fc U ttlSSftjfc*Ji»fllfflT S 1 /W*£jfc 

E$7-f-HA'^Sjaf5, *7fc, X*;M^3> hP-^ 1 6dlt U— tf 
6 alC&t&SnSx^l/^SGMsHil 6 e UT$iJ^ll^-^ <!: [Z 
«fcy fcSK-rs. ?i3.t>*>s x*;Mr'zi>hP-^1 6dlt ± 

ftJ$Pi£S 5 0 fr&OmilNRT S [Cj6DT3fc» 1 6 09SSIISft«ij|||ISI 

x*;i^j&*±*j»£« 5 o Tje^stifctt^fc* <*: o izmmmM i 6 e <omm 

4 0 2^'£WiJ&ZJlZ\ftlZltiIfc-?Z>Xmft%f$£5 7 2 8 4 9 5 WlCLfiMBMClJfljF 

3ti»1 6^t:-A77'J7^1 6 b OtfMWJlCli, ±ffi|0KS5O^ 
6<DfrJftP1f$g[CJ&0TU--!f'tf-AL B^ii^-r ZfcftO i/vy* 1 6 f fcSE 

it 20, 77-f7-ru>X2 2, Ham%Hnfiyfi2 4« tf-Ax^y 2 

6. Igl U \y— U>X 2 8 A, H 2 U U>X 2 8 B , HJtl^*;!/^^ 
>K3 0A, "5Il*U5 1 ^>'Uy^-r>K3 0 B, ftftffi V Mf fflOS 7- MM' 
3>f>tU>X3 2lf£1iiix.TO<5o &*5v 7 ^-f 7M U>X 2 2 Wftto U 
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lffiSBX^Hft&IIIS 2 0 li. fcf-AK?B3fc9*& 1 8«*OU- !fbf-A L B 

OK^Sjlfti (0>JA(i 6<g) ©ND7-<;^ (0 1 •V\Z s £<Dm<D2m<DN D 
7^^3 6A, 3 6 D^$ntl\-5) £KBU *O0IE« 3 4 £IEifjt 
3 STEHE-rsciilZiy , A*ht-3I/— if If- A L B (CfcrTSaSM*: 

■€-OEHE«3 4 <hl5]«itf)lHl$£*J5£ 2I5IESU 2 *&<& N D 7 j Jl^om^t> 
i±lz J: -o X «fc U *ffl^ < 2»**WSST€? * J: 5> IC UTt> J: 

7^^T^u>X2 2<Dm&w<D%:miz, F\mw&&frt>mzmvmmn& 

00*. fiiitt© n JKM □ J: y H Ptt y , /h $ fc Rff$H3 P J; y jft y □ b - U > 

x7 7^^-e^^afit^/jx$<-r-57ti6(Dr J flp^y. ttttiKiyifflottffittoM 

Ptty v a^S^3t»^ffl(c*»<OMP*aB/£>$1*TiEllUTfiJc*ffiJKBBPtt 

y i x\zz\<D?t><D2mm<Dmni&v(Dfrt)m7skznTi\z>) 
nti^, c<o!!aw^iBPSRy«2 (Btt«±t)«8i5 oiccfcy^ 
^ti^ : E-^H(DiE»j^g4 oiCcfcyisiiE^n^^dic^oTfcy, cmicfc 
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mw%kmn®vm2 4^e>m;tfi7t7tE l<dk&±\z. %.mmt)Wz<m® 

l/^ZJiy ^-f > K 3 0 ASZ>'rII*1/^^;U7^^> K 3 0 B^fi^ttl^ 
1 'J 1/-I/VX2 8 AM^2 U U-U>X2 8 B^6»fi!c*U U—^^^K 

T&^fil^lC^'^^-^XUfeMlZKS^ns UJ-2)lR±(DmWv%t$.4 2 R£ 
3R3£-r«J€JI5WlP^^*nTlN*o C^H^U-^^^y^-f > K 3 0 

Ao^miz^yj\^(D^mRmww^(Dmnm^mr^m\y^^^y^-( 

-ok 3 o B&ftuTmwmm4 2 R^MicftM-r^c^iCctoT, 
ft(Dmftt)m±2nz>£vizu-DTi\z> 0 

iCte, ^^2 U U-U>X2 8 B«:jiiflUfc|S3t3tE L £ Ut^JU R ICIrH* 
SS±(C=l>T-'>t»-|/>X3 2#Ka£tlT^<5o 

mz, mw&i 2 rt^t-A^u 2 6tmic#tu ffitfetis-^tf) 

$>V. MOTt^l 6(D/t;U^»3t«:ttm-r-5>t«>lCfiil^S«j8[»*W-r*P 

^S>/t;U;*^7c£*l7t tf tf-A L B It. £-AmZ!?tm%i 1 8 lCA*f UT, 
d Z.XWtf5(0 77^f7^U>X2 2 (C<«c£ < AWf 3 «fc 5 lC-e<DBf®JK«*« 
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mmzftrz'ik, x^;u=Pffl«S2 tut* cox^m^iewb 

2 O(ZH^na><0N D 7 -f L7t U— tf tf-A L BIS, U 

>X2 2 lCA*fr^c cniCcfcU, Z7^7^U>X2 2CDWft3SHc££fcc7)2 
JfcftiHiJ&*fl5Ji££*i£o CO^»©2Jfc3t»^6a4ai$tifelt3titE Lli. Raw 

^^/jN^/jrtf'-AX^U 7^2 6 dCOtf-AX^'J ^/^ 2 6£^i®L 

fcR^E L(i, £1 U U-U>X2 8A^TStW^^>N 0 

Ac7)^c7)r?apgps(>'pii!iu^^;uy^-f > k 3 o B£iiiiL;t&, £2 uu 

3>f>1^l/>X3 2£3gT, Uf^UX^-^R S T±lCtftf#£tt7tU 
— ^ t-AX^'J 2 6TJSW$n^:il3t7tE Lli, $3tU>X4 4$ 

^UT'f>7 i ^u-^-t2>it4 6T-sft£*u -o^u-^-tzv+M soft 

S (digit/pulse) <kUT±»Jffll^« 5 0lc«*&$tl<5 0 COM >7^U-*-tz 
>+M 6c7)tfi2lDS<h, ^X/\WOM±T<DII5t3tE LOifi (SttS) £ 

o4aiB^{i^«)*46e>nT, ±i<Jigf 5 oicGHftstut^tu 5 1 aicse 
1 (cfcit^TM) Ts*r*n>£:J5*r3tmr±, a>-r-*>-y-u>X3 2, uu-ft 

ft^#\ ^ll^CDt°-^7ts-;UKIs]JESS^A/ / D^t5^^UT^lJlI^S5 
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^UT^gPOU— 4 R (Cj^Tltil^tU CO U— If T^H" 5 4 R 
HuaSiSf^^ P L Its MiMT 1"£>Y*V v2t&itmm.W.\zts.Z>&z> ICI5B 

i*nrc&m<D z $i^f6]07tf* a x £ wr &*t§fc*fctf> u>xx u> > e>ts^ 

^tltl^o Sfc, C(D&i2ft^P LctUTIi, i§^^/3 fim?U£l 

lic^u u3 L #AR±<Dmwffim4 2 R^ss^n^^ fow^Ri:^ 

$ tlfcy^ - >X>*&§^^ P L lz £ o T&Bfem /3 £ 
£fflu<£>if£-lc:{i, £i2ft^P L^MmL/>XlU/> hchUTte^ 

Sd£ft3cfce> iz&^TU&o :®XY77-/1 4±[c*gt!c£;ft;tZ3^ 
f-y5 8±lc^Flll^o^x/\7ts;uy^^LT^x/\wX>^^RS«l|lZc{:Uf* 
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W-6 - 2 8 3 4 0 3^MR&tfZtllZlti!&TZ>Xmft%fWi5, 4 4 8, 3 3 2 

iz m tr £ n £ # £M£Mw& a s e> m & 7 * - * * -t >t»- 1= <£ 0 t it >i 

U^'J >>?W®*'fso&.o\ztz-2-r:\,\Z >0 #IS|gfflPTI&J£LfcSJ£ISXI*« 

MSI 5 2 W^^UT^gROI/— tf^lt5 4 WlCctUftil^n, tfT 
4W©W-3«ffi«*±*iJffllM5 OlCfft^Sn&cfc^lC&oTUSo 

M£{5l3'£x/\W<£>a®<fc|5]— ifj£<h UTtI$nTt\|>o S^a^E— 
^ICft^.T, f&2<M-fc>-y-£LTfl?JgfK tf>7K-;U-fe>-y-^6m^BS,*tA 
^-tz:>-t*\ 7*h*P5y*» ^F B 1ftlt}tytl^Oft!l(D-lz>-y-^IS(tT ! foat^o 

3» ±f'J^S5 OIJ, CPU (ffcmiil). ROM (U-K -*>V • 
>^EU), RAM (7>^A • 7^t7 • /t'J) H^bfi5c^tNt>fSl>^ T-T^n 

icfrtott^cfc^ic, ffiJA(SV^^;UR<i:^XAW(D|5]IB^S, 0JL/\\N<D*T 



22 



WO 99/52130 



PCT/JP99/01802 



*Jl>XT-iSR S T^LT+ Y^|6] (Xli- Y ?j-|r)) iCiSfi V r = VT^3i 
$n-5(DlC|5l^L/Tv XYXj-y 1 4 UT^X/\W^fS^IHg 4 2 WlZ 
*tUT-Y^rip] (X(i+Y^[p]) (c^j£Vw=/3-v (/mu? 1 ^ ;UR^e>^ 

X/\WlC*fr*ift»ffi^) T^S$n-5cfce»lC, U— Sf=PM5 4R, 5 4W 
OM"J<iilca-d'CNTU5 : -^;UX-7 i -viEijigP4 8, £x/\X-^-v!§EiJjgB5 6 
^tlfn^LTW;^f-yRST ( XYXf-yl 4 CO&g&aCjljg 

TU£ 0 If I^lzli, ±$!l$P£lg5 OTIiU— tf T^lt 5 4 

WOltjlJJiaica^tNT^X/NX^-ixIgligps 6^lTXYXf-y1 4 CD 

UTS: Ik X^W1PII2 0£t-^ 3 8&frLTM'MTZ>Z\£lZ 

<fclk U^;URlCBB*t£tl<5ft«, T/c£t)-6^7t«c7)PS^^^c ± 
ftj$|]^g5 OTIi, R§B^^FjflP^U4J5 2 4£lEUjf£g4 0&<frlsT®mU, W 

\z^T-^<Dmwm^\z^\m\yx^m^<p)vzf^^ > k 3 0 BonafflifcfF 

ccDj:e)ic*iiM^-eii, ±fra^g 5 0 #\ i)t3>hn-7 (fSft« 

•So 
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tit®. (CCTIiM=1 OOftitS) ^Ox/\W±lCU^^;UA°^->^$i¥ 

nfe->a y hfiB?!k y hit>TX\ £->a y N©il3teJIIBJ*-?-<0ffe<0&g£:7 i 

^ ?Tffi] T"'- 30 W/SStU *^E'J5 1 (i 1 #1) rtlc^^tl 

(D *7t, -O^U-^-tz>1*4 6<D&tiD SUs Z^^f-y5 8± 

aj*lC*tUT^#>i&IE (+tU7L^-ya» $tlTl^o *<DmmmmsY<D 
T-*mmmitH$ (mJ / (cm 2 -pulse)) &<5^JI«-e&y , -OrtfU- 
?-k>y-4 G(DmE£\t^>T?'\s-$-\L>y4r 6 <E>m*j D S (digit/pulse) 
mm±(Dmtftm (mJ / (cm 2 -pulse)) lC^&lT37t«>(E>^j||^K 1 

(D SfCs ±E+t'J7U-y3>^7Uc>f>f^l/-^t>1t4 6 <D£tl 
^ID S IC^LT.x^^U^— ^ 1 6 c(DJii?jE Sfe + t'J^U-yaV^, 

© ±15^^ U^U-va >^Tb7t'1'>7"^U-^-k>it4 6(7) 

£ti^lC*tUTR*t^ I E-^4 7<Dtt;W'*i'Uyix-:>a>;*n> -f >T?U 
-*-t>-*4 6 0ttS^«hJS*t^c : E-^4 7(Ditl^ch(D4BM^K 3^i6*i6 
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(D jgic, m 1 (d*=ev 5 1 rticii, TiscT) can [c^$n^cte>/j:, R^t 



[11 ] 





*/MMi[nm] 


150~200 


200—400 


400~ 






0. 5 


1. 0 


2. 0 




0<Rt^10 


12tfc 


1P*>H 


2P^h 




10<Rt^20 


61ft 


12ft 


1 P^h 




20<Rt^30 


41ft 


8ft 


16ft 


[%] 


30<Rt^40 


3tt 


6ft 


121ft 


Rt 


40<Rt^50 


2ft 


4ft 


91ft 




50<Rt^60 


2ft 


4ft 


81ft 




60<Rt^70 


1ft 


3ft 


61ft 




70<Rt^80 


1ft 


3ft 


61ft 




80<Rt^90 


1* 


2ft 


51ft 




90<Rt^100 


1ft 


2ft 


41ft 



-JWAm^il6 2 (HIM) ^&JSWft# (a»3t^OBBP»N. 

RJ£, MW&&BP*&U«2 4<0HJP<0»jRSj£, iWW2 0©i)t7 
^u^tDjlJR, L^^xh^(c^D^B^iaWB^*o^:^^^^, 
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U^JU R CDiSiM R t (%) &)k<D<kz>lzUT#itf>& 0 -ftsitots ft 

1^bIDT1 0 O^C^lCjcoT WJl/RWii$R t (%) £ifc#> 
-So C(D<h£. XYXj-yl 4li. SJ^%¥% P L <DW.T£ f&HftfcP^OP 
-tm 3 >lz$>Z>fctbs S»3t^*P L^iSTlcx Y7j- yl 4 

Jglc/J\£l\fc(D<h#*T^U3£x./ei:Uo COif^lCfc^T, U^JUjgii^R 

1 rt<DI/3^;Mf$6<tlC»-3'l\T, U^^^UROitig^R t (%) £#«>3o 
$ £>ICEiJ(D^}££ UT, l/f^;i/7t-yR S T±|CP- K$n§iTOl/ 

1 lclE1tLTfc<o f LT. ±ftJ#Pilg 5 0 T(i, I^lcW^Xf-yR 
S T±[CP- K^ftTtU^JURlCftJ&T^jtiM^lfSB^^U 5 1 rt^e 

m^rni,. \s^£)i>R<Dmmm&mit>&<!:z>izisT%&i,\ ±sz<D^-?ti<DJi 
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m*Ty7i o o-Q^ibrzu^^ )\^m.mm (%) ics^ot, *=evs i 

miZlt. UU-U>X2 8A, 2 8B, Z| U>X 3 2 % |gj^3t^3R P 

So fllJAtf, A/Mill 250nm(0. 25/itn) XliBttM^SI* 1.0% 
T^^;H8a$#3 0SST*ofc*^lClt (I1)07-7'Mffll\T> N 
= n 1 (=8) £IS:J£U ;*^E'J 5 1 ICiEITf'So «/Mft« 2 

5 0nm(0. 2 5 At m) 1 . 0 %T U?-*;U2Sjfl«* 3 % 

N=n1 (=2 5) ^rlS^U * U 5 1 IClBttf^o JUTOUiWTti, N = 

-/I 4£9X/\*^-:/lgI&gP5 6£4M,TffilfeU v-fy*1 6 f 
UTC<D<h^(0-r >-^^U-^-b>+>-4 6 (Ddi^ich. .TO*^^ 5 9 0th* 
£(DJ±£ 1 0 OfeUBL-DpJrmomm (K 4 ^StD&CilCcfco-nTPo 

^fyyi 0 6m ^m^coc7x/\^iii^[cox/\w(D^^*i^-r 

^tilCcfcoTC7X/\£& Ux-^±lc£xA#*S(,\i§^{£ % ift5-5i/\n 

- K) tf'rrfr> ft, ',X<DXTvZf1 0 8T^l^.ll <ftffl¥-9 - 1 8 6 0 6 1 

$s»9- 3620 2^^M^iccne>ic^-rs^Bi^ttisi^ 

0 8/6 7 8 7 8 8^lflCFjg^$n<5U;bf$l> <£>+*-- * > K TkTSy ? 

077^ *>h (0iJ*_(i\ 4#PflHS6 1 - 4 4 4 2 9 ^^B&WcftlCfct/fc 
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>/\>* h • tfU-/%)\, • h (EGA) m) <D— ilCDT^f h 

;^XT7^1 1 OTIS, ±C^y^1 0 S<D7^^( hiaiR&CK'>3 

iiuML£fgftsfM#qTtoft<5#\ dOBKc, 7t7^1 0 4-caUESftrt:» 

TSilMU^:$q< UTB#MiJffl]j&*fTto*l<5. 

Ctf)J:?ICLT. !f!m&g (CCTIt KMttS) <0£x/\Wlc**-r<5R3fc 

rr\s l2^0>^(D*'5>hin^fnf , ftH>^ l J^>h (n«-n + K 
m<— m + 1 ) "3~<S 0 

^iJifi-r^o 1^1 ^cKD^XAW^R^t^TUfe^TIi, m=2T^5^b 

to "fen 1 =8T?*S^S^«:*iJBr-rSo IS 1 «[l©IW7l/fc^Tll 
n = 1T»^6CO«fi(i5S$n, 7fy^1 0 6 lCBSoTJU8LtIE«L 
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<n<-0) L£f£, X-jr^yi 04ICMU, fO&<tl^lCUTtt^(E«§^ 

It 4 6, as^tSt-^ 5 9&tf±SJ»g«5 0 [CctoTM^jl^S^tl^ 
CTft^Zk (UU-U>X2 8A, 28B, ZI >^>V U>X 3 2 , 

IP L^b^c-s^^) <£^M<D;aijjE:p B iPi£i&£u (x^^i 0 2). »^ 
sti^aij^raR8Taa»ijs«:i^f7-r^ (x-t^th 04-11 6) 0 -r^tos, 

^tM^mnizmcxmm^nrcmmmmxyt^ommm^mmu^t)^. 
nmjzmmzfttcmmmizm^^^Tmytmtfttmzftzrcisb. myt&mzj: e> 
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mm) z-gizmmo) (mm*) imzwLj£uxmmmtemyt&nm?z>z\£tfx 

izmytmvmmm tiz^cx. yt^ommmzmfeTzmmzsmMiz}* 
mr^m^iz-D^xmmurc^ (ii #rs) s ctuz:x<D£vtzm&\z&& 0 -r 

mtf'bzwc, yt^ommmmmcomM^^izux^^K, z<D%.mz 

x&Zo rn'm^zmmturconzmytTzu-i-Y (m) icj:u. mm 
wmm £ n & m-s t &m&mt)mm znz> m& £tf$>z>fr*>x$>z> 0 

*nmmmxiz. mytmmz+ftizm<mftu-z>-D, *j\,-?y b-zmt 

*mwtfz.ftizmmztiz> : b<DTizm\ jt^ik 

mmn*-» wom^tetkft (fc^mmxnmyem*) fcjcu. mzn^& 

mmnmm tz\n%<D&mftmft(D&m(Dmfr'£i*>-&\zj&cx. yt^om 
&mzmm?%mm&&W}Miz&mTZ£?izLxb&i\z.tiz®nxfo& 0 
mxiz. u?-5)UDmm.s uj-zjicDn* ->mizmcx yt^mmmm^.m 
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□ -KU-^SP|c«kT)TS6*KS¥j£li, ^IM¥9- 1 4 8 2 2 9§^ 

U7t^\ js«6LTK3t^!r*5tisi«^ictt, iftK3t¥» p l mommmmt<o 
m 2 (Dmmmm» 

wz. *mn<Dm2(Dmmmmzm4izm-3i\Tmw-?z>o z\z\x\ mmu 
ram i <Dmmmmtm-^u< umm<Dmi£Wttiz^>i\xitm— <om^m^ 
z>tt<biz*:<DMw&m&-?z> t b<D£-?2>o zom 2 ommmmit. giwmi& 
wit, BffMu/tmi (DmMmmtm-T&v. ^ummms ovmmtmtez 

m 4 icii, gfi 2 0£fflE7£Ag|;:&&±iiyraB 5 0 <£>±g&«P7JU=f 'J XA 

mm<Dmyt^mizj:Vs mm&m (ccti±m=i ooo^ts) <e>sx/\ 

W ± IC Ix 5 1 0 - > £ $e ¥ -T -5 if^tf)g|ft v - ^ > x IC o (,\ TUfc HB * 3 o 

*r^-^4 KD&tKD** uyu-->a v^^TUTtN^fe^ch-r^o s 
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-;m<^Atii^^s6 2 (in 1 #j>m frbmwmft, is?-* -><omm, 

1 0 2 5tt (1 Pyh) ^ 5 0S(2P*;h) ft, 1 0 0 tt ( 4 □ ? 

h) ft©6igieicM-r^«bo<!:UT» -tft-en©*a* oh^mni) £X; ( i 

= K 2, 3, 4, 5, 6) tUT, fiEHkMrr* tXBifr*, 
T£Z*D?> N = X 4 — 2 5 (CtftSStt. S^tSfF^H^ (CCm 

T.'ryZfl 0 0 (CfcUT, HUiliUybXx^yi 0 4<hl5)«IIC, ilflt-^ 

^^v-^-tv-y-4 6 <Dtti^i<h. mmm^-* 5 9<D&*£(Dtt& 1 0 oteu 
;^7t7^2 0 2-eiiv in 1 a£>*fl!)a9> httm# n j t&£#s 
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fr&mm-t&o w, i fom<DOJL/\\N(Dmyt(Dmt, m=iTfe§^e., z\<Dm 

^OflL 7T7^2 1 9, 220, 224. 226, 228 [Cfcl^T, MSB 
L^30Zf7^1 0 6~1 1 StPI^O^S-JpJBr^oT, IS 1 *feg~ 
S5 2 5«cBO^X/\WS:Jli^RJt-r*o fLT, 1 P y hCDft^^X/\WO 
Sl7t*^T-r^><t, n = 2 5 = N«!:^T. 7f«;72 2 8©WfS$n, 
7,^yZf2 3 OICjtA,Tfg2;fcC7>*£iJ-fe«.y h (n<-0) U/cfth Xt^!/ 
2 0 OICIU, ^iPJ^lCLTTt^OS^SJSl^^T^T^CD^^R A 

C^f7^2 0 2TI1 m 1 j30><?<DtlO> Mfim^ T 1 j T&<S>J^S 

mmm£*=Ev 5 1 ft<Dmj£$miz^m.znT^zm\3(Dm&m£(Dm 
momtm.) ^itBu cKDKai^^R /km ftowommziz'm? 

fr<D*TyZf2 0 8TIJ, ±IEXt"^^2 0 6 TUttS U/z^^0^b«^ 
0. 5 %lUrtT&&^5^£^JBrr<5o ^UT. Z\<Dmm&m7££tlfrm'&lZ 
It, 7T7^2 1 0lCjiA,T\ ^^O^^-IiJ^^Pi^^^-^Xi^^^ 
i tfe-Cfo&fr^fr&mmt&o ZLOmS, N = 2 5 = X 4 , TUt>1o i =4T 
Z\(DXT-y72 1 0(TjfiJ|ffliSS:$tl, *7-vZf2 1 2|Cii/uTN 

= x i+1 icMiff-r^ 0 cc£ifi%, n = x 5 =5 oic^ifr^n, ft^^igiwo;! 
xt7^2 1 o (Dmmt)mfe2fttcm'&. -rut>t>. n = x 6 =i o o 
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2 0 6 TltU ^0 . 5 %^®^.TtN^^lC(i, X^r^^ 

f0SS7f7^2 1 9IC^tU #"J*.(£N = 2 5 = X4 tf)i§ 

CT\ N = 2 5=X 4 . -r^Ct>-& i =4T£<5<!:-f <5<h, Z.<D*Tv7°2 1 6 (£> 
W»rliS3£$n. ^f'^2 1 8lCji/uTN = X M lCH«f-r«o N 
= X 3 =l 0lcM£r£*U 3fc¥3fctf>aifl^<0iMJ£IHP»;&n PyhftHl 0*feS 
iClI^tlS. -?-<ASL y.^yZ/2 1 9 (C&trU 1 0^^x/\Wlc>Pt-r§ 
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yt&ftfrn. i 0 0 ofomovjL/wNomytfimTT&t. m= 1 0 0 1 ttz 

XTy?2 2 2|Cfcl^-5^S^flC, ±ftHBg« 5 0 (C J: U » Su 

mm) &i$\zpm<D (mwu) mizmuT&yt&?fz> zt&v&z, mtz. 
*m 2 (Dmmmmiz w.m&mmmmfcT'mbnfcmj&mt bottom 

^^mmritmmmm^mm^m< u ^<Dm^izitmmmmmram^m< 

L7t^\ mxit. mftmmmfemiz2m&±fti£3!k<Dmmm&mmis. 
i c m -3 1 n t . ;i iij ^ Fei m & s si w i c n & t z> j: o \z u t *> a u . 
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z j £&z.t.\z<k^T ^m^tmum^ mmt % z\ t & . & & t n li^siijg 

;te>n3J;?ic, b%»j*sm (/^u^fgji/g&ffe, M 
am** mytmnmizmtzzittb, m&mvmmmmz, m^tmmzmcxn 

zomytmwi o' i* v a r Fi+y7i/- ifatai (g&s&jti 
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9 3 nm) zm^fcXTy? • 7> k • >yj^<D^mm^mmr^^> 0 
c^sjtggi o' its m*tftmm*s mmuitmi/tmmi o£m&-c»&&s 

•fe>it4 9tuxits ftwn 1 m<D}&m&m$T tmrnz & 
m t -5 >s s > v- 1 fp e> £ «^-tz > e. n & & <d £ -r 0 cn^i 

o lZtt^>X\,\%> 0 

*3£3<7)?iAfgH£Ag<Z)BftgBl 0' ICfcCNT, ^g<Dil^^#:±UT 
J&lC§SB©BIE£M&UTmi£*fc» (Mtfc, Wit«M=1 OOttS) 

yn-tyvit. mmmmA t.mziti ^mrnxm^^r^mmm-^yv- 4 9. 
*tts. *7t, m3yp-feytni, SHrrsBswic* 0r£i*nA 1 1 r^PH 
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VIZ, HI 6 StflU 7 (D7P-ft- hT^rtJ£|)7;i^UXAlZ;ftoTM3I£ 

ft o * -r xd y □ -tz y -y-T& & . 

*"T\ 7X7^3 0 0T=£g(DiI3E#^lh£*l£<h, X^^>^3 0 2 [ZitAy 

tram o— KtiMmrcttM-rs c <t ic «fc u , ±»iai^ra©na'j&^ 

FWI±I-fe>-y-5 3 0it}|JJfii^0^iJi:(!:t)lc^^ij 5 l icfcttSttTUSo 
E, C0 2 }lJg<Dit}i'J^^T-r^ 0 JU*Wlc(i» «IER&»^#Art<*tt;fclSjS 

o^f m ^0 * -r v - iz ct 3 tt >JUJ n#£U £ ix y &a,t ram o— KttiADiis 

U X^ 7^3 0 2 TIX V j&Ar^^J £ SlXf 7^3 0 6 U R#£iJ 

■y-5 sottji'Hii^y^EU 5 1 rt^&K*mu r AMrtom^i^c (iut. rig 
;^f7^3 0 8 m mmm^-? 5 9*<g^^PL<DiTi:fis 

U 6 f ^IMLT, iB>5fe>% (11I6UHE) $H^t^. CHi: 

PJB^lc. 7f7^1 1 0 lZtel\T&E.fc : frm&te2ftrcm&<D^m*<D*>(-? 

- \z£&s\-mmm&w. y &a,t ram o-i$ttMii«icttftt« c t iccfc y , 
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3(DH-;IJJ<il^(Z)B#^Ji:i i folzpt ; E U 5 1 IclfiH^n^o 

a-bv-y-iCct^n-juj^^T-r^o inwicii, ->*y*i 6 f ^p^u^bs* 

AMrt^Rif^:^ (JUT r^a^ftjUJ^-^^M^j <hn?^) {zu&?% 0 
h*-;k ^^>t> kx^-^w), u^<7)vmmm, ly^-^jiomm 
;u^*ipti2 o(D^7^j^(DiiR 4 i>itx [*mmizfocfzsmmMmt?tm 



39 



WO 99/52130 



PCT/JP99/01802 



£<, -ftet>t>. ft'Ml 6&/Vl>*¥£ytZM:%tt1slZ'>-Yyi? 1 6 f £HS/£U 

to, cn^ 1 ^e.SGt 1 o ofg-r&c<tiCcfcoTU'3 1 ^;uRtf)i§i» (%) 

ytF/f^CDn— V^yygyCi&iJ, }£§27t^ P L OMTIZW^ 
<DT\ &i*ft^P L cfclJT^fl^^OJS^Ii, &S*lT#<5?IJgl;:/jN£U ! k 

mtftmntizm^^x^t^ pj ix-u>x*2 8 a. 28b, zi>T-*>-y-u> 

JH*fi*)[Cli, R A MfaOM 1 v ^2(Dlt;lT : -^^mii|gO^-^^ffltNT7 1 c 

^mztt? z>mftft<Dmmmmz&&. z\oMmmm£mwm&w-±*&zt& 

aZfrm-TZttblZ. 7x7^3 1 8TA?^£H7tISftlM*lCS^UT#:xt 
( 1 ) <D/\°^*-* bj (1=1, 2, k) ^^-T^dilCctU^n 



T = a • exp 



I bit 



(1 ) 
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hffin£ roj (c«j»llS:J£-r£. ccm 3I$ISliiPy 
2 5tt<0 9i/\<0R3te&7^lcfT*>*i£* *-fc*>5«i£-r3N = 2 

t>lc2ifl^i^lHl^kO^ilJtHK0HI*6«:*&^-r*. dtilcJcy, t&z-fu-ky 

iBffi<b<o^*a'Jtt»«:iB*&-rso *<Dttn&m*. ms-Jnuyy-iz&^T*^ 

&o cnic<fcy> ^XAjj&iH^&tfX YX^-vx<OTII|jF<£>£xAgl7}JgU 

— K) **fr*>*l» ;^Xf7^3 3 8Tt\t)Kt>^1t-^7^'1'>> K 77^ 
>7^-Y^> h (^Jx.(iSuidiL/!:EG AH) l£(D-}S(DT^ ;* > hlfKM: 
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3tmnmsmm&mmT%o fit, ^7x7^3421:1^, ±ie*T- 

X+t>^T5x/\W±(Dli!(Oya7 h^SH!c(C 

C0=fc5lCUT, l&mftg f&l&g) (OOlAWlC^t^Dt 

m, m 2JlO >#<D*V > Min£^-tt^ft1 g * > h (n«-n + 1 % 

m«-m + 1 ) "g^-So 

2 5T'&3#S^£¥iJBrr-g>o ^ 1 *fei(TJM7t^TU^:^*-e|j x n = 

■eUT, %1 5fo&<DOX-/\(DmJtt>m'T1rZ>£. n = 2 5 = Ni/j:oT, 
777^3 4 8(D*iJI»1fj££ft, 777^3 5 0 (Zjt/uTifS 2 * <0 £ U 
t7h (n«-0) 777^3 3 2 IClU, bu M ct PI«l!C LT^O 

li, p y h©R3t»Tftlcti-3ll$tifcaifi*©ttilJ7 s -^*SPi3^o 
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^(Dmmmmfc&mvmuft^-D-D. Mfomvv^/wjizitiTzmytftmT 

^"-5<h, XTy73 4 6 0WWf**1t^$nT, HI 6 (7)^-T >;i/-f>(D7x7 
73 0 0 lC'J^->1--5 0 C07f7^3 0 0 izt$if&mw<Dm$&w-±£iZs 
#211 6^^-7-T^)ci:<!: i blZ, ft 3 ^Piz y 1*(CffrliJII&T<£*i^£#*£ C <t 

JU±UJB^U7tcfce>lc, *ft3<£>||«sff$$HcJ:5<!:, (UI/-UVX2 

8 A, 2 8B, 3>7>1tU>X3 2, J£|£ft^ P L bf&Zft^m |C*J 

-rsR3t3t<o«a*tHfli, in<Di^#ci] ufcft^0igi»(£H#ra^b^ 
B5t £ nmt s c <t #t # s o 

/\omytmizmmmmm^^xmmm(Dmmmm^}^-r^m^miztt 

SH^ii^U, Si§M'J^<?DF^(c^DX!:B^S^^ii(Dm^l Py h«lc 
If IE $ ft-B lEttfcBttBS «J»# nTflB Icte o T t * & . 
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xzrcft. it-Mi 6 (D$£mm : ,&®. (fg^-r s>^k Jku^anv-mzmn 

BSIC, 7t>J^ 1 6£>/\ 0, 7-£— /5oW^f-yR STi 
XYZj-y 1 4<tOiSfiJ:b«:«o/t*S, *©£Si£g££fl:£tt7fc U * O 

x.e>n-5J:c)ic, mytmummmm (/tAxmmm^m. /t;u*x*;i^ x 
±$ mm zmm-f z> v -r <? □ =i > t° jl - * x i* 9 - ^ x t- - *> a > ic ^ -5 

£\ -f-cD^iiTlc^^x^— v=i > RafcaVhn--^ U>Xp> 

h n - c NTH^-r -5 J; o \z u T & t n c i: (i#JliT& -5 . 

<tc5T\ ±iei& 3 (Dmmmmxu, iP7hii:m«« 
(DmrnizfoCTft^mmmmmfcoimmZs mmutcm 2 ommmmtmrniz 

UT&M#UZ&WtZ>£?lzUX<b&^ 0 
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ft&s ±ummmmxu. mftftvmmmmtmTZznrcmftfkftizfccx 

±u^-mmmmxu. mmmomm^ojL/^nm^omytmTmiz 
nz>m^iz-Di\xmmufzAK z\n\zmz>-fs mmm<Dm^m-^n<D^3y 
t-izttT%mftifeTm\zmj£uxb&^z\£[z®mxfo&o 
ia±<d£.?[z, ±ittmmmomitm.w.{z. *m<Dtm<Dwm (claims) 
\zmi *>nrc&mj&^m (elements) &&ts&my-7i'*TA&. pxmvmw 
mmm, mmmmm. ^mmm^^-D^oiz, m&-±Lx&z\txmmt£ft& 0 
cnb&mm&zwu-fzrcibiz. zom^iLxommizu. ^m^tmmz-D 
^xizftmMmmzmm.-tz>fctb<Dwm. &mmmmzz> ^xitmmmmmz 
mm-?%fc#>(Dmm. &nnnmz^i\xi*mmwm&zmi&-f2>tzit)<Dmm 
m=jt>nz> 0 ^mvy^^TAfrbmitgiW^omfriLXJiMi*, ^mv-y^ 

£ti<§> 0 z\<D&mv-yi'XTAfrbmyt'&w^mRfr±Lxxmomiz. 
~>*TAm*<Dm%-±LXj:mtf$>z>z. <t itm o £-ct>&Uo §iit^yxfA 
omytmw^om&iLxxMftmTisrzb. m-ammm^n. m^m±w 

mmm^mizmm^tifcm^iz^i\xmmurct)^ ^mmommmm^^n 
izmfezn&z\t < , 7f7 /m<Dm±mytmmytmm iz*b&m izmmx 

±%^mmmm\zm\x. m&<D±nttmmmmx\**$£mm?tm 

BSB^^e L£UX. A r FI+y7U- (Ml 9 3 n m), K r FI+y 
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7l/-1f3t (Il2 4 8 nm) l &£<,\(i F 2 X*->^ U— tfjt (sftft 1 57 n 
tctf, ZtUzmbTs IH 4 6 nmOK r 2 lx— tfft, Sfil 2 6 nm(DA r 
DFB^»i*l/---y f Xli7T^/<-U--!f^e»*«*tl**^*, x 

!f ©ilig&ll* 1 . 5 1-1. 5 9 ,(zm<DSGlll*l<t-r 
3<^:, 8 9- 1 9 9 nmOlirt-C*l>8^m Xtt^Sfesft 
£#1 5 1-15 9 nm©*5HrtTft*1 0 teflE»;ft#tii2l$tl5o ^Icfgjg 
IS€ 1 . 5 4 4- 1. 5 5 3 nmOmmfil 1 9 3- 1 
9 4 nmOifflrt©8fg!il^ fiP^A r F X*>> V U — »f it £ SJiPl— sftil 
<t«:**^3t^fll6n» 1 . 5 7-1. 5 8 n m<Dmmft£t&£. 
¥%± : Jk&&1 5 7- 1 5 8 n m<D|EBIrt<£> 1 0 £ffiSfl&. fiH*> F 2 U-tf* ft<!:(i: 

S/c, IBiSikR^l. 03-1. 1 2 /zm£>fEglrt<!:-r<5<i:, 
4 7- 1 6 0 nmOEHrtTfc^TftftHifctfitirtStU ^l^ilS^ 1 . 
0 9 9-1. 1 0 6 um<Dmmto£-f&£s 5 7- 1 5 8 ^mO 

c<om^s M- : ,&&3£nu—tf£ isTitrnzin v v u tr^ a • ^-y • 7 7 
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m zmmisTibBkiK 2 0 0 n mmmyLTom&mwt (vuv^t) £ 
m t n -5 mtttmwxiz <t l t s*ts £ m u -5 c £ ^ e. ti 3 „ 

COJS*tMW§a<D^i$7 , c^^chUT[i, ^J^.(^#f w W8-l 7 1 0 5 4§^fg 
%.tfzniZttfci-&*m¥fvfm5 , 6 6 8, 6 7 2§, MIC^1 0-2 

0 1 9 5 m±$mzfiztaztt!fc? 2>*m<8%tWi5, 8 3 5, 27 s-sf&^izns 

Xlifllf 8-334695 ^$BStXc:niC^^-€)^ll*#fFl^ 5 , 6 
8 9, 3 7 7§, [C^W 1 0- 3 0 3 9 ^SE&tf CniCfct/fclT 
«Hmmi&Iff5 8 7 3, 6 0 5§ (£BMB : 1 9 9 7^6^1 2 0) &£lC0fljF<* 

i<k &tfxm*m&m\zt5it2>m7K&mm isX*mmm?.m<D-m>£-?z> 0 

Z\<Dfo. ^1^5, 031, 9 7 6^ ff|5, 488, 2 2 9§, 
|£5, 7 17,51 8^lC^7F$n^>, »M^Ifi2^(D57- (H 

wm-c$>z>z.m£s m*ftmttitwn¥-wm(DAmw£fxmmzRmwi)Wi& 
zn&mmmxfozmm) t&m-^iz^wL, ^(DtmomifTtrtmmnz 
£z>xi&m2nz>is3 L ?)w*i?-><D*miMiZ. ^.mtwmtiz^-DXOn/\ 
±iz^mm^i±^^mm^m^m^x%^ 0 z.<Djx.mmft&xiz. mmom 
tfrftmm^izWiVTiimtwmtftmwzn. mm^t^mo-^m^xm 
Ms ±m<Dm\zjx.mzn, ^^izmm<D-^m-Dxony\±\zm-r^z\tiz 
ts;z>o *mm&mxmm utimfemx.izmtR Lfzm^Rmom^m^mtm y 
iztei\x.±tz*m*mizteif&m^%mmux*wmmmmo-ni£Tz> 0 
?t¥%i<DmmmmW) t\z. 4>T<?i/-*-t>y-4 6 m&-\z>v- 
5 9 tnmizMmztifc&tfc^m* (u>x*2 8 a, 2 8 b, 3 2 „ 
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->^-fe^^^^^x/\±ic$E¥-r^^^s. s^atk*^ (ccD&i') 

@8fcli, tVW* (I C^LS I »0¥9Wt^-^^ ;£H/\°*;k CCD, 

*<D®m&&m-t2>tz#)<D/t*->Wift&'nz> 0 n\&m& x 777^4 02(7 

7T774 0 3tffltL^:7X^(!:^i/\€ffflLT. llt5J:?l;, U V 
^^7^S«HlC«fcoT^X/\±lcHRI©|HlJ»l|«:JI5fiE-rs 0 &UT\ X77 
^4 0 5 (tVW ^JBSl^-T-y iCfcUT, 777^4 0 4"CiI$nfc^ 
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n-Wfv$ntu§, UN 6i:fei\T, 7t7^4 i 1 (mtx^yzf) iz 

H^X-T 1 ^^) IC feUTIi 2 XAlC-f* J^±(DX77^4 1 

1 ~*t^^4 1 4^-n^tiii, ^x/\MS(rj#isp^(^BfjMsxii^*ifi£UT 
i 5 (i/y^hMx77^) icfct\T, ojL/MzmftM&mft? &o mzm 

777^4 1 6 (1^X7 7^) (CfcUT, XTIfcWU/c'J V?^74 > 
X^A (H^e) ^tA'STt^ilCctoTVX^CDIll^^-V^^X/MCii 
n-t&o ftlz, *Ty?4 1 7 (iftWiXTvZf) icfcOTIi^tsnfc^x/x 
£IJt{tU 777^4 1 8 (Xy^V^'X^:/) lc;fcl,>T. 
UTtN^gPTjUU^<rj^(Tj^i±igPW^xy^>^'lcJ:yixy5fe^ 0 fLT, X 
77^4 1 9 (l/yXhii7777) IC*5(,\T, niy^ytftfm/v-C^mt 

^416) iztei\T±ntemmmm(Dmft^w&zs^<Dmttmt)mi^ft& 
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iz «fc y «fe^1i:»a©|fil±«:#t?»3t»ffi©lRl±*«RlliE«l:«: U , iSHfSJSOT-' 

/\m<Dmm±\zmmsk<mmmmt2Tmj$.?z><DizmLTi\& 0 &rc. 
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Si * © fc 1 

mzm i i:m\z&if&mftmmfflsm&(Dmj£omm£te%mittm&<Dm 
mmu. pn^(Dm^mmxmmizm^nrc^<DX'&^zt^mtT^myt 

3 . If i£H 2 lClBi&<£>i§ft2T;£ (CfcONT, 

4 . If 3 iClEtEOMft^SlCfcUT. 

5 . If 3£H 3 lClEt£<Dfgft:tf;£ ICfcUT, 

<h "f 3 ^TfeM^JiP^i o 

6 . If 3£H 2 ICIEKO^^;* fcfel^T, 
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7. if^Hl iCsStlcCD^^SlCfcUT, 



8 . mm% 7 \ZEim<Dmtt>£ 



f k 



I bit 



T = a • exp 



9 . 7 (ClEKOBtt^&lCfeUT, 

m&ttm+zjimzmz^vztzftmtTzmtt&o 



1 0. If^H7 lClEtJt(?5M7t^iSlCfctNT, 

M®.<D : ,%feizmisTz\ftb&mm?&z\t&ft®i£-f%myt?jmo 



1 1 . lf*H7~l ooi\-rn^— 3KcEKoB^;ilcteUT» 
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mum^Htzm^mvm^mmizm^^xm^tm^um-r^mtftmvmt 

1 5. if^in 4iz%zm<Dm?fcgkW\z&i,\T. 
mttm^cDmmm&mjzT&mmmmm^wzmizffipL, 
mtzmftmmmgkwu, mnzmmmm^mrnxm^tir^mmmizmcxm 

nm^tmn m g mm zmiz -r z. t &m t ? z> mitmw.o 

16 li^in 5 ici5t)c<7)H7ti£eic;fci\T\ 
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17. it ^in 6 izvzmomytmwiztei^T. 
i 8. mmni 7 izumom^tmmizts^x. 

1 9. fi^Jll 6 !ClEKO^^glCfel\T. 

t <d umm \zfc c TmfzmmmmTimw iztevz mmm<D m ^ m m & istm t 

2 o . mum 1 9 icE«o)R3tsiaictei\T» 
ft t>n % d <h & kb 1 1 z> mtrtmWo 

2 1 . sH^mi 9 (CKKOB3t««lC*5UT» 

80K«ifl|SMJ£gBlc«fcSSiW(Djilft 2 Hltf);JUJj£(i, BttMte&lcfTtott 
Sdi^^frSB^Sc 

2 2 . fi^I1 1 4 iZlEKO^^MIZfeUT, 
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2 3 . gftj&jg 1 5 iz^momytmmiz^^x. 

f%>%^ <otftiz>v-t. mzmm£mm-m±izWLi-tbnt:Wi2<Dft-£>y- 

2 4 . ffi^H 2 3 (ClEtJcOMft^glCfclNT. 

m mm tmzm i o^-tr >v-<d^ t \z^\.\xm%m^un-t^> z\ t 

2 5 . ffiiZm 2 3 lClBK<OB3t»«lCfel>T» 
2 6 . W3RH2 3 JClEKORJtMlCteUT, 
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2 7 . if^I1 1 4 fCgE«<D«3fcgKlCfc(,\T* 

mit^mmm.^ : ^m-r^mmmm^mizmx. 

2 8 . if mn 2 7 iciBtsoitftigeicifcuT. 
zmizmxzztzsmtTzmytgiW* 

2 9 . W3fcH2 8 lCfBtJc(Dil^S[C*3tNT, 

3 o . li^n i 4 izmmomytmwizte^T . 

mntt^mz, m ie/t * - >tmm. z tire t x <? & m izmitit \z «t u j& w -r 
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3 1 . tmm 3 o izmmom^miz^x. 

3 2. ^x*<D/^->&mm±iznz^i-%mftmwomm*&T*&-oT. 
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